The emulsion polymerization of isoprene has been produced by using as initiating agents various compounds which are known to dissociate to a certain extent in solution into free radicals.
The soap micelle is the prominent i n i t i a l locus for polymerization . However, it is not a locus throughout the polymerization since the polymer particle formed adsorbs a monolayer of soap molecules. This causes a rapid disappearance of the soap from the micelles, and hence the micelles themselves seem to completely disappear from a five percent, solution at a conversion of about twelve percent. At low yields the polymer has been shown to contain more monomer than polymer and thus after twelve percent, yield the main locus of reaction is the polymer-monomer particle. The monomer droplets which persist after the soap micelles have disappeared are not thought to act primarily as loci of reaction, but rather as reservoirs of monomer from which monomer molecules diffuse into all of the other loci.
In a free radical type of reaction the molecules grow very rapidly-in the order of a fraction of a second. In order, therefore, to exert any control over the size of the molecules it must be a process of balancing chain initiations and chain termination. Many of the mercaptans which are effective as chain initiators are also effective in controlling molecular weight through chain transfer, e.g. The reaction time will also affect the amount of modification especially with mercaptans which have a slow rate of diffusion. Reaction temperature would also be expected to change the properties of the polymer due to the change of rate of reaction, of the rate of diffusion, and the total solubility of the mercaptan as well as the other factors.
For a diolefin such as isoprene each step in the propagation may take place in one of several different:ways.
For the addition of a free radical it would be possible to have the following i n i t i a l steps
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mercaptan in soap solution to the disulphide. Therefore, it is concluded that the observed i n i t i a l increase in yield is due to a combination of (b) and (e), whereas, the eventual decrease of yield is due to the oxidation of a large portion of the mercaptan to the disulphide and thus the amount of chain initiation is slight. In order to test the validity of these conclusions it seemed necessary to test the effect of the disulphides on polymerization, and dompare the effect of the disulphides with the corresponding mercaptans. The compounds synthesised in this class were n didodecyl disulphide, phenyl mercaptan and diphenyl disulphide.
Dodecyl Disulphide
Preparation of dodecyl disulphide by the method of Fore and Bost:
Ten grams of dodecyl mercaptan was dissolved in boiling ethyl alcohol and sufficient alcoholic lead acetate was added slowly to ensure complete precipitation of the yellow lead derivative. The precipitate was digested one hour and filtered hot. The residue was washed with cold water, and then with successive portions of hot acetone and boiling ether until no more soluble material could be extracted.
Fifteen grams of the lead salt were suspended in 500 mis. of hot glacial acetic acid, and a slight excess of iodine in the same solvent was added drop by drop. The solution was diluted with water and cooled, then filtered and washed with cold water.
The residue was shaken with three ljjO ml. 
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